INTRODUCTION
Reasonable and equitable water resource decision-making is at the core of good governance around the world. Some solutions are as simple as rainwater harvesting. Solar powered drip irrigation requires a little more innovationinnovation that clean technology transfer can provide. Complex solutions involve geographic information system ("GIS") training and facilitating cooperative water data analysis. Sustained water collaboration is an antidote to foreign relations disintegration.
Cooperation is more widespread than conflict.' Conflict resolution requires sustained interactions to find consensus. Peace building takes a variety of forms including water cooperation. Water is security. UN Secretary General Ban Ki Moon notes that, " [a] mid the diverse social and political causes, the Darfur conflict began as an ecological crisis, arising at least in part from climate University of California, Davis change." 2 Mr. Ban goes on to point out that, " [i] t is no accident that the violence in Darfur erupted during the drought. Until then, Arab nomadic herders had lived amicably with settled farmers." 3 The Secretary General concludes that, " [a] ny peace in Darfur must be built on solutions that go to the root causes of the conflict. ' A The conflicts in Darfur are due in part to disputes over water and other natural resources.
5 Use of groundwater from ancient lakebeds has been able to alleviate water insecurity elsewhere throughout the Middle East and North Africa. The international community hopes that funding groundwater projects in Sudan can help decrease the tensions that have led to armed conflict. Farouk EI-Baz and his colleagues at the Center for Remote Sensing at Boston University have found a buried lakebed in western Sudan. 6 Wells drilled into similar lakebeds in neighboring Egypt are providing water to farmers.
7 Egypt will drill twenty wells for Sudan and the United Nations will drill several additional wells. Enthusiasm is qualified by the understanding that many underground lakebeds do not retain water. 9 Furthermore, use of groundwater may be able to alleviate water scarcity in Sudan but racial, religious, and other natural resource conflicts remain and will require broader peace-building measures throughout the Middle East and North Africa.1 0 Law enforcement is compromised when boundaries and access to natural resources are disputed. Joint water management commissions and authorities enhance adaptable co-riparian cooperation. Integrated protection of health and [t]wo decades ago, the rains in southern Sudan began to fail. According to U.N. statistics, average precipitation has declined some 40 percent since the early 1980s. Scientists at first considered this to be an unfortunate quirk of nature. But subsequent investigation found that it coincided with a rise in temperatures of the Indian Ocean, disrupting seasonal monsoons. This suggests that the drying of sub-Saharan Africa derives, to some degree, from man-made global warming.
Id.
3 Id. 4 Id.
5 John Nielsen, Underground Lakebed Sparks Hope for Darfur (NPR, ALL THINGS CONSIDERED radio broadcast July, 20, 2007) , available at http://www.npr.org/templates/story/story.php?storyld=l 2130381 &ft=-l&f=-1001. 6 Id. 7 Water Find 'May End Darfur War,' BBC NEWS, July 18, 2007, at l, available at http://news.bbc.co.uk/2/hi/africa/6904318.stm (noting that nearly 12% of Darfur's forests have been lost in 15 years and that the ancient lake bed is roughly the size of Lake Erie -the 10th largest lake in the world).
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HeinOnline --31 Environs: Envtl. L. & Pol 'y J. 198 2007-2008 habitat can occur through comity and cooperation. The United Nations notes that, "[i]t is the way in which enhanced institutions and policies are being established and implemented that matters. The existence of sufficient rules and regulations means little if they cannot be enforced, due to power politics, vested interests and lack of funds, or the public's absence from the decision-making process."" The water governance shift towards integrated water resources management is bringing principles of equitable distribution, efficiency, and environmental sustainability into the limelight.' 2 Water governance involves finding equilibrium between ecosystem integrity and socio-economic uses of water.' 3 Decision-makers include governments, civil society, and the private sector. 14 Achieving good water governance requires balancing conflicting water rights, increasing intersectoral communication, broadly agreeing upon economic incentives, and deciding what constitutes fragmentation of water management and administration versus effective local water governance.
1 5 Making such decisions requires mechanisms for public participation and conflict resolution.'
6
Lack of water quality and quantity policies can lead to water insecurity for everyone, yet bureaucratic obstacles such as inertia and corruption must be averted in altering water governance schemes.'
7 There are multiple ways to lower transaction costs and strive for optimal water use.' 8 Several ingredients of good water governance include: (1) broad participation through the entire decision-making process; (2) transparent flow of information; (3) equitable opportunities to increase well-being; (4) accountability from governments, the private sector, and civil society; (5) coherency of water resource measures; (6) responsiveness to changing water conditions and societal factors; (7) integrative approach to water basin management; and (8) 23 Given the natural monopoly features of the water sector, governments should assess public-private partnerships with a commitment to equity and meaningful oversight. The United Nations Development Programme's ("UNDP") Human Development Report 2006 points out that, " [t] he debate on privatization has sometimes diverted attention from the pressing issue of public utility reform., 2 5 UNDP calls upon states to provide access to water and to measure success upon performance rather than public/private status. 26 The Human Development Report states that, "[a]ll governments should prepare national plans for accelerating progress in water and sanitation, with ambitious targets backed by financing and clear strategies for overcoming inequalities.
27
Beyond such supply-side policies as dams and desalination, decision makers at all levels need to implement such demand-side policies as increased efficiency of water use through transfer of sustainable technologies and sensible subsidies.
28 Electricity subsidies in India and Mexico have unintentionally induced large farming operations to over-extract groundwater.
2 9 UNDP states that 1.4 billion people reside in river basins in which water use surpasses recharge rates.
3
" As a result, rivers are shrinking, groundwater supplies are diminishing; and an unsustainable ecological debt is mounting. 
21
Id. at 14 (noting that, " [t] he 538 million people in northern China already live in an intensely water-stressed region" and that "[olver the period to 2050 the world's water will have to support the agricultural systems that will feed and create livelihoods for an additional 2.7 billion people"). 38 Genuine oversight is a crucial component of publicprivate partnerships.
Pollutant registries such as the United States' Toxics Release Inventory program mandates firms to publicly disclose certain pollutant releases and transfers.
39 Such spotlighting approaches rely upon public scrutiny rather than sanctions to encourage green corporate decisions. 40 Such public scrutiny relies upon access to information. The Arhus Convention calls for both public access to environmental information and public participation in environmental decision-making. 4 1 As Molly Elizabeth Hall notes, Report rejects this view. It argues that the roots of the crisis in water can be traced to poverty, inequality and unequal power relationships, as well as flawed water management policies that exacerbate scarcity." Id. at v. 32 Id. at vi.
13 HUMAN DEVELOPMENT REPORT, supra note 1, at 5, 34 Id. at 29-30 ("In the late 1890s the infant mortality rate in Great Britain was 160 deaths for every 1,000 live births roughly the same as in Nigeria today.. . Reform came in two great waves. The first focused on water and began in the 1840s with the Public Health Act (1848) and the Metropolitan Water Act (1852), which expanded public provision of clean water. The discovery by John Snow in 1854 that cholera -the greatest epidemic scourge -was a waterborne infection and that its spread could be halted by access to uncontaminated water supplies added to the impetus."). The importance of transparency in environmental decision-making cannot be overstated. When policy-makers provide the facts, data, studies, and monitoring results on which they will base their decisions to act or not to act to the citizens who may have specific information about the geographic area, and to the organizations that may have experience protecting the environment, the quality of participation in these decisions improves, as does the quality of environmental protection.
42
Achieving efficient and equitable water resource allocation requires an understanding of basin riparian use, climatic conditions and other factors that can be expensive to gather.
If water management is transferred from judicial to administrative forums, provisions must be implemented to preclude regulatory capture by powerful stakeholders.
43
While litigation is prohibitively expensive, water disputes represent too small of a judge's docket to attract the degree of special interest lobbying directed to administrative agencies. Broad public participation in environmental decision-making can help water measures remain sustainable and equitable. The European Water Framework Directive entered into force on December 22, 2000.
44 Article 1 of the directive states that:
The purpose of this Directive is to establish a framework for the protection of inland surface waters, transitional waters, coastal waters and groundwater which:
1. Prevents further deterioration and protects and enhances the status of aquatic ecosystems and, with regard to their water needs, terrestrial ecosystems and wetlands directly depending on the aquatic ecosystems;
2. Promotes sustainable water use based on a long-term protection of available water sources;
3. Aims at enhanced protection and improvement of the aquatic environment, inter alia, through specific measures for the progressive reduction of discharges, emissions and losses of priority substances and the cessation or phasing out of discharges, emissions and losses of the priority hazardous substances; Article 14 of the directive calls for the active involvement of civil society in implementing these goals. 46 Active involvement goes beyond simply making information available to the general public. Water forums can bring together interested entities and experts to coordinate with river basin associations to make decisions at the most appropriate level.
47
II.
INDIGENOUS PEOPLES AND WATER
The United Nations Educational, Scientific and Cultural Organization ("UNESCO") cautions that meeting the Millennium Development Goals should not come at the expense of indigenous populations.
48
Vast hydroelectric projects have displaced indigenous communities that have been seen as underutilized regions.
49 Indigenous water rights have been disregarded to divert water to urban areas.
50
When small-scale family farming can no longer sustain livelihoods and cultures, people are forced to join the growing urban poor.
5 '
The United Nations notes that, "[tioday, half the world's population lives in urban centres, compared to less than 15 percent in 1900., ' 52 UNESCO points out that, In many rapidly growing urban areas, it is proving difficult to build the infrastructure necessary to deliver water supply and sanitation facilities to service the population, leading to poor health, low quality of life and, in many cases, to social unrest. To the urban demands for water must be added the increasing demands on water for food production, energy Equity requires indigenous involvement in local, regional, national, and international decision-making that affects "indigenous knowledge, values, land tenure, customary management, social arrangements and rights pertaining to water.
55 UNESCO goes on to note that, "[t]he success of legal pluralism thus lies in the delicate balance between the right to equity and the right to be different., 56 Transboundary water management must involve indigenous participation in the decision-making process and prior informed consent on issues impacting indigenous rights." Common jurisdiction can enable reasonable and equitable water use, particularly when independent judiciaries uphold constitutional guarantees of ancestral indigenous rights.
Maximizing the export of raw materials and agriculture products to lower foreign debts has led to the destruction of wetlands and pollution of watersheds by agro-chemical-based intensive agriculture, deforestation, and extractive industries.
58 UNESCO cautions that, " [a] paradigm that puts a premium on the role of market forces will not attach much importance to the role and participation of indigenous peoples and local communities when water policies and programs are designed."
59
Equity plays an important role in any measurement of the value of water. 6° Pricing water services at full cost can harm subsistence farmers and disproportionately impact indigenous communities.
6
Beyond ability to pay for irrigation fees, governments need to address how revenues are reinvested to achieve universal water availability. Reducing agricultural demand for water is an important goal, the means by which require participatory decision-making. Policies that call upon indigenous peoples to stop seed-saving of traditional varieties and find the money to buy drought-" Id. at ix. 60 Efficiency goals must be evaluated for equity dimensions. Transferring low-value water uses to high value water uses is efficient but not equitable when it results in water transfers from household farming to large-scale agriculture and industry. Similarly, diverting water from tribal communities to urban centers may achieve higher financial rewards but does not pass the equity test. resistant, genetically modified seeds have equity and economic consequences.
62
UNESCO notes that, "[t]he use of genetically-altered crops is alarming, especially when it is driven by a market-centric mindset, blind to social and cultural implications, as well as potential ecological and health hazards.
63
Transboundary water governance involves distributing water equitably based upon need, custom, and cyclical availability.
64
Surface and groundwater resources are often generated in highlands then flow to lowlands, leaving highlanders without substantial natural water storage facilities. Human designed water storage must be both reasonable and equitable. UNESCO states that,
[the prioritisation of water uses must be based on participatory mechanisms that enable water conservation and equitable access. Sustainable management projects require public information on the current status and availability of surface and ground water. This information is currently almost non-existent, not systematized and difficult or costly to access .
Legislative norms and water management forms must guarantee that water is available in terms of volume and quality, to ensure the sustainability of ecosystems and human communities and to satisfy their needs. Therefore, systems of governance, both at the basin level and nationally, must be based on existing local water authorities, such as indigenous and rural communities, irrigators' associations, and other water users.
65
Water should remain in the public domain and water use decisions should be the outcome of consensus-based actions that balance human and ecosystem integrity in a sustainable manner. 66 Leasing water management contracts to private entities can increase efficiency, but must not compromise equity nor lose sight of water as a public good. The Indigenous Peoples Kyoto Water Declaration warns that, "[t]he indiscriminate and narrow application of modern scientific tools and technologies has contributed to the loss and degradation of water., 67 Calling for recognition of traditional knowledge and indigenous title, this declaration challenges nation-state ownership of water, large dam construction, and commodification of water irrespective of indigenous water rights. 
III. CIVIL SOCIETY PARTICIPATION AND PUBLIC EDUCATION
Knowledge and capacity are core aspects of reasonable and equitable water use. 69 As UNESCO notes, A knowledge system extends well beyond data pertaining to physical and technical parameters. Involving civil society and increased community participation foster a greater understanding of the interactions of the complex social and environmental processes involved in water management, which enables the rethinking of approaches to effective water development. The knowledge base is made up of databases, documents, models, procedures, tools and products. It also includes knowledge that may not be explicitly available because it is contextual, cultural and relates to skills, heuristics, experience and natural talents (such as local or indigenous knowledge).
70
Effective governance involves: (1) participation in decision-making; (2) reasonable access to information from transparent institutions; (3) equitable access to sustainable development; (4) efficient, effective processes and outcomes; (5) commitment to the rule of law that is fair, enforced impartially, and respects basic human rights; (6) accountable public and private entities; (7) consistent and coherent processes and decisions; (8) versatile and responsive government, private sector, and civil society entities; (9) integration of crosscutting issues; and (10) a willingness to implement ethical principles including traditional water rights. 7 Water managers at all levels and in all organizations we interviewed consistently described a common hierarchy of values for managing water resources: reliability, quality, and cost. Reliability for these managers means meeting several, often conflicting, demands: (1) water that is always there when the customer turns on the faucet; (2) water for crops on the most critical days of the growing season; (3) water for fish at the lowest stream flow; (4) water to generate hydroelectricity when demand is at peak; and (5) no substantial loss of life or property in the worst flood.
Id.
73 WATER: A SHARED R.ESPONSIBILITY, supra note 24, at 185. [t]he way information is generated, analysed, controlled and disseminated sets up the context in which perspectives are formed and solutions generated . . . [C] ooperative research, joint data collection, knowledge and information sharing are important for building the basis for collaborative planning and management.
74 Governments should also coordinate communications systems to warn communities about floods as well as multi-hazard events.
75
The World Water Report goes on to emphasize that, Improved governance and impacts on water resources management and related services are both complex and dynamic. If a country lacks essential freedoms, like the freedom of speech and the right to organize, promoting participatory approaches in water development programmes is compromised. If citizens cannot access basic information on water quantity and quality, it seriously curtails their chances of halting environmentally unsound water projects or to hold relevant government agencies accountable water provision is often less a question of available water resources than of properly functioning institutions and proper infrastructure management. 76
Participation ranging from information sharing to decision-making remains central to equitable and effective water management.
77 Yet, as the United Nations notes, Today, due to the ever-increasing speed with which technology can collect, store and disseminate data, we are possibly encountering for the first time a situation in which human individuals and their capacities are the primary bottleneck in the chain of information processing, making people the limiting factor for further understanding. Knowledge has to be presented in a way that people can assimilate it. 78
The film Running the Sahara seeks to highlight the need for G8 country leadership to address the global water and sanitation crisis. 79 The film does so through a broad awareness raising approach. Some African women spend one Civil society can -call upon governments and donors to facilitate the broad deployment and maintenance of water gathering technology. 8 3 The Kenyan government announced plans to require new buildings to have the capacity to collect and store rainwater. 84 GIS technology enabled United Nations scientists to map rainfall patterns across nine African countries and to relate water-plots with those of land use and population density.
8 5 As M. Husain Sadar points out, " [o] ngoing, credible, and informed advice, based on sound economic, environmental, and ecological analysis, is essential to making balanced political decisions, formulating long-term policies, and designing workable and costeffective implementation mechanisms.
Individuals, non-governmental organizations, private sector experts, governments, and international institutions can expand one another's perspectives to achieve sustainable development.
The International Water Management Institute ("IWMI") mapped two kinds of water scarcity, which delineated physical and economic scarcity. 7 The IWMI explains that economic scarcity results from inadequate investment in infrastructure and inequitable water distribution. 8 Water resources that do not meet population demands lead to physical water scarcity. Careful agricultural water policies can alleviate water scarcity as well as reduce surface and groundwater pollution. One fourth of the people on the globe dwell in river basins that must contend with physical water scarcity while an additional one billion individuals live in river basins that have yet to address economic water scarcity.8 9
Putting water on the national security agenda can facilitate coordinated strategic planning for use of water resources. 90 Climate volatility increases the need for cooperation.
9 ' Climate change is predicted to lower the ability of the least developed states to grow a sufficient supply of food. 92 The cost of lack of water availability to Africa is roughly five percent of African economic growth, comparable to that generated by aid received. 93 Poor people who must buy from private water-trucking services often pay the highest prices.
94
IV. POLLUTION Water-born diseases cause eighty percent of developing country deaths and illnesses, ending the life of one child every eight seconds. 95 Flush toilets use drinking quality water to transport excreta. 96 Vacuum toilets, currently in use on airplanes and boats, are water-free systems.
97 On World Water Day 300 New York restaurants raised money for UNICEF by charging one dollar a pitcher for tap water.
98 While excess carbon alters the climate, filtering water with carbon and exposing it to UV rays can reduce contaminants. 99 Restaurants are serving fancy tap water by offering costly triple-filters and "reverse osmosis" treatment. The Wall Street Journal notes that, " [t] hey're filling carafes with Japanese charcoal, running water through special stones to add minerals, and serving house-made seltzer. The water industry responds that pumping is permitted by the Environment Agency. The latter is building a case to revoke licenses. 1°6 In response to calls to become water neutral, Coca-Cola's chairman and chief executive E. Neville Isdell points out that, "[i]f we do not act responsibly, society will not give us the social license to continue to operate."' 07 The daily activities of governments, corporations, and individuals impact water quality. Efficiency across the board can lower water pollution. For instance, increased fertilizer use and livestock operations have doubled global nitrogen levels in the environment since the 1940s, altering ecosystems by creating off-shore dead zones, lowering soil fertility, depleting the ozone layer, and contributing to climate volatility.
08
Alex Kirby of the BBC notes that, " [w] orld cereal consumption has more than doubled since 1970, and meat consumption has tripled since 1961. The global fish catch grew more than six times from 1950 to 1997." 109 World population doubled to six billion people between 1960 and 2000.10 The best cropland is under intensive cultivation. Marginal land will be unlikely to fill the gap created by rapid population growth and soil degradation."' Furthermore, pests have become increasingly resistant to pesticides that made the large expansion of crop production possible. 12 Transitioning to crops that are better adapted to the projected climate volatility of a given region should occur with targeted support to those truly in need of assistance.
Facilitating such clean technology transfer as solar powered drip irrigation can transition water use in a manner that will minimize hardship and maximize water efficiency. 13 The International Red Cross points out that deploying clean water and sanitation teams helped avert waterborne disease epidemics in regions recovering from the December 26, 2004 tsunami." 4 Over 1.1 billion people do not have access to safe water and 2.4 billion people around the world lack access to sanitation. 15 Rising costs of sourcing, supplying and treating drinking water have impacted people around the world, as has more expensive treatment and disposal of wastewater. Agricultural use of water can become more efficient with better irrigation methods. Similarly, residential and industrial use of water can become more efficient by investing in infrastructure that will address extensive leaks in the supply of water. In addition to water efficiency, water must remain within rivers and lakes in sufficient quantity for ecosystem integrity. Water contamination continues to threaten human health and environmental integrity. The precautionary principal must be implemented with regard to determining safe concentrations of substances released into water supplies.
If limited resources are to be directed towards outer space exploration then priorities need to be rational.
The National Aeronautics and Space Administration's Mars exploration program images suggest that water still flows on the red planet."
16 Given the urgent need to understand climate change and water availability patterns on earth, Mars exploration is a questionable use of public funds. 128 With water levels falling by three to five feet a year in certain areas, predictions for the Ogallala Aquifer's ability to supply water ranges from 60 to 250 years. 29 For a country whose fresh water supply is ninety-five percent located beneath the ground, the depletion of the Ogallala Aquifer is a national security issue. Groundwater is also a crucial issue for Bangladeshis who are drinking arsenic from wells.
130
Clean technology transfer is urgently needed to help Bangladeshis filter arsenic from their groundwater.
Capacity building can progress beyond project implementation to sustaining expertise in social development, sanitation and hygiene education. In addition to water supply, specialists that can build initial infrastructure, governments and donors should support those left with the task of operation and maintenance. Such support should be gender sensitive.' 31 States should enact legislation and fund access to safe water and basic sanitation. Policies that encourage smallscale water development that prioritizes basic domestic water needs should retain equitable customary arrangements.1
32
Inequitable customary arrangements such as discriminatory laws that prohibit women from receiving loans or opening bank accounts should make way for micro-credit to women and gender-sensitive organizations for improving or building water and sanitation services.
1 33 In proclaiming the water decade from 2005 to 2015 the UN General Assembly set forth the goal of enabling participation and involvement of all stakeholders, including women, in the implementation of water-related programs and projects. In launching the "Water For Life" decade, Kofi Annan stated, We need to increase water efficiency, especially in agriculture. We need to free women and girls from the daily chore of hauling water, often over great distances. We must involve them in decision-making on water management. We need to make sanitation a priority. This is where progress is lagging most. And we must show that water resources need not be a source of conflict. Instead, they can be a catalyst for cooperation. The water decade provides an opportunity for coordinating efforts to expand access to water and sanitation as set forth in Agenda 21, the UN Millennium Declaration, Johannesburg Plan of Implementation, and 12th and 13th sessions of the Commission on Sustainable Development. 35 
CONCLUSION
Forums that increase the frequency of interactions build trust and form stable expectations. Clean technology transfer can facilitate informed decisions upon which egalitarian agreements can establish sustainable watershed management. Floods, droughts, and other extreme water events affect security, livelihoods and sustainable development. 36 Rapid population growth, technological innovation, climate volatility, and conflict need to be considered in an integrated manner when developing transboundary water policies. 37 Achieving good governance and sustainable development requires the political will to take a long term and integrated approach to issues. Climate change is altering the scope of global insecurity as water availability becomes less predictable. 38 Water refugees are already on the move as a result of dam displacement, floods, and droughts. Mahatma Gandhi noted that, "the difference between what we do and what we are capable of doing would suffice to solve most of the world's problems."', 39
